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Executive Summary
Sleep is not a priority in hospitals, even for at-risk patients. The at-risk patients studied in
this report were cardiac-surgical patients, specifically patients who were in their post-operative
period after their stay in the intensive care unit (ICU). This project aimed to improve cardiacsurgical patients’ perceptions of their sleep by implementing a sleep bundle of ear plugs and an
eye mask to reduce noise and light disruption.
The setting was a 32-bed cardiac medical-surgical unit at Houston Methodist the
Woodlands Hospital, in The Woodlands, Texas. This was a pre-post design, with the patients
being surveyed on their sleep quality using a five question tool. Due to a lack of cardiac-surgical
patients at the time of implementation, there was only six patients each for pre and post data. The
project was not statistically successful at this time, but subjectively the patient that used the sleep
bundle reported a better night’s sleep compared to the standard care.
Recommendations include implementing the project again using a quasi-experimental
study with all of the patients on the unit, instead of just cardiac-surgical patients. The cardiacsurgical patients will continue to be included in the study. By studying all of the patients
admitted on the unit there will be enough data to measure a true outcome of the project’s success
or not.
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Prioritizing Sleep in the Cardiac-Surgical Patient
Sleep has both physical and psychological significance for a patient recovering from
illness or surgery, and poor sleep is attributed to a multitude of health issues (Ritmala-Castren,
2021). Poor sleep can be attributed to modifiable factors, such as noise reduction, light reduction,
medications, and patient care interactions, but few hospitals and units implement a sleep hygiene
schedule (Kamdar et al., 2013). This project aims to improve patient’s perception of sleep after
their cardiac surgery on the telemetry floor. In cardiac surgical patients (P), how will
implementing a sleep bundle intervention (I) compared to regular care (C) affect patients'
perception of sleep (O) within their stay on the cardiac telemetry floor (T)?
Rationale for the Project
Sleep is a basic human need in which hospitals do not treat as a priority during the
patient’s stay, although it is critical in the healing process. Inadequate sleep can affect physical
and mental health by weakening the immune system, impairing cognitive function, increasing the
risk of cardiovascular events, and by increasing the risk of falling (Kulpatcharapong et al., 2020).
Some of the most at risk patients include ones downgraded from the intensive care unit (ICU)
after a cardiac surgery.
In cardiac surgical patients the patient is already at an increased risk of adverse events
due to the nature of the surgery. Patients who have had a CABG procedure (coronary artery
bypass graft) always have a stay in the ICU immediately after surgery, and depending on the
patient, might have already been inpatient before the procedure. Sleep deprivation and the
inability to sleep are among the top three major sources of anxiety and stress during the ICU stay
(Kamdar et al., 2012), and this means that the patient could have had poor sleep for several days
by the time they are in recovery.
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Literature Synthesis
Light exposure, sound exposure, and nurse disturbance were the most frequent factors
reported by patients who had poor sleep quality on the first day of surgery (Kulpatcharapong et
al., 2020). A systematic review by Aparicio and Panin (2020) found that the main factors
preventing patients from sleeping in the hospital environment are noise, light, temperature, and
humidity. Dubose and Hadi (2016) reported that environmental noise was the most often
reported sleep disturbing factor, with lighting conditions having also having a strong negative
effect on sleep quality.
Non-pharmacological methods for sleep promotion are recognized as important in the
reducing the risk of delirium, especially when used with an environmental noise and light
reduction program (Burton et al., 2021, Patel, 2014). These methods include using eye masks
and ear plugs as part of a sleep bundle to reduce light and noise (Aparicio & Panin, 2020,
Dubose & Hadi, 2016, Hu et. al., 2015, Patel et al., 2014). The patients’ subjective sleep quality
was significantly higher than the control group when using eye masks and ear plugs and their
perceptions of nighttime noise were significantly lower as well (Hu et al., 2015). Calming music
has also been used as part of a sleep intervention bundle, (Chaudhary et al, 2020, Hu et al., 2015)
with the ear plugs and eye masks being more effective in improving sleep quality.
Sleep bundles have been effectively used with cardiac surgical patients. A sleep bundle
even reduced pain when used correctly. The use of eye masks postoperatively in cardiac surgical
patients improved patients’ sleep quality and lowered their pain (Mahran et al., 2020). In patients
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who underwent scheduled cardiac surgery, eye masks and ear plugs improved their overall sleep
quality (Hu et al., 2015).

Project Stakeholders
Stakeholders involved in this project on the cardiac med-surg unit are the providers,
patients, and management, including higher administration. This project came about from a
stakeholder (a primary Registered Nurse) realizing the need to prioritize sleep on a postoperative cardiac surgical patient. Other primary nurses (nurses who will take care of postoperative cardiac-surgical patients) have stake in the project as they want the benefits of the
patients getting adequate sleep. Management in this setting are all trying consistently to
encourage patient satisfaction, something that is paramount in this hospital.
Patient satisfaction is imperative in the hospital and is addressed constantly among staff
and patients. One of the topics that management rounds on with the patients is seeing how the
patients are sleep, and what the patient feels is attributing to them getting enough rest. One of the
potential outcomes to this project is an improvement in patient satisfaction scores.
Another key stakeholder in the project is the patient themselves. Two of a patient’s main
concerns in the hospital are safety and comfort. With patient safety, sleep loss in the hospital is
associated with worse health outcomes, including cardio-metabolic derangements and an
increased risk of delirium (Stewart & Arora, 2018). Patients understand the importance of a good
night's sleep, and the consistent complaint of not getting good sleep is where the project
stemmed from. Well-rested patients are happy and healthy patients.
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Implementation Plan
Approval of the project from the manager is the first step in implementation. The project
leader will then collect pre-data on the cardiac-surgical patients using a five-question survey and
inputting scores into a worksheet. The pre-data consists of assessing the patients’ current
perception of their sleep pre-intervention. After collection of pre-data, the staff on the unit need
to be educated on the project.
The project leader will huddle on day and night shift for one week to ensure that staff is
aware of the project and the practice change. To begin actual implementation of the intervention,
the project leader will take a placard into each cardiac-surgical patient’s room (see appendix C)
and ensuring that there are ear plugs and an eye mask available at the bedside. This is done prior
to bedtime to ensure the patient will not be awakened. The project leader will introduce
themselves, explain that they are trying to improve the patient’s sleep post-operatively, and exit
the room. The placard teaches the patient the rationale behind the ear plugs and eye masks and
the benefits gained from using them.
After ensuring that the patient has an eye mask and ear plugs available to them, the
project leader will then go to the night shift nurse assigned to that specific cardiac-surgical
patient. The best time to arrive to make sure that the patient and nurse are adequately informed is
around 1830, so that the patient is winding down from the day and that the night shift nurse is not
bothered during med pass. The night shift nurse will be handed another placard, (see appendix
D), explaining the rationale of the project.
Each cardiac-surgical patient will receive a placard and education, and the next day have
their sleep assessed the same survey used in pre-data. They are not the same patients as
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previously assessed in the pre-data, but it is a means to assess practice change pre and post
intervention. The survey results will be inputted into an excel worksheet. Implementation and
post data will last for two weeks to ensure the same number of patients are assessed as the predata. Evaluation of the results will then be done by the project manager by comparing pre and
post data.
Timetable/Flowchart
Firstly, approval had to be given from the floor manager. This was easily achieved, and
the manager even suggested that the project be implemented throughout the unit instead of just
the cardiac-surgical patients at a later time. The project leader then began collecting pre-data
before the intervention by surveying the patients’ perception of their sleep using the RichardsCampbell Sleep Questionnaire (RCSQ), which is a simple, validated tool to assess patients’
perceived sleep quality (Kamdar et al., 2012). There were not many cardiac-surgical patients at
this time but to keep going with the project the intervention had to be implemented.
The intervention was implemented after collecting pre-data for eleven days. The
intervention phase consisted of going every day for a week to huddle to educate the nursing staff
and the cardiac surgical patients on the rationale for the project. Placards were given to the
cardiac-surgical patients educating them on the benefits and rationale of the project and the
project manager ensured that ear plugs and an eye mask were available in their rooms prior to
night shift.
Finally, collecting post-data consisted of using the RCSQ on the current cardiac-surgical
patients following the practice change. This took thirteen days to survey the same number of
patients as in the pre-data collection. After post-data collection was finished, a week was given
to evaluate the project.

PRIORITIZING SLEEP
11

Data Collection Methods
Rather than creating a survey to measure the patient’s perception of their sleep, the
Richards-Campbell Sleep Questionnaire (RCSQ) was used. This is a simple, validated survey
that measures sleep depth, latency, awakenings, their ability to return to sleep, and sleep quality
with five questions (Kamdar et al., 2012). The RCSQ was slightly modified for this project by
using a scale of 0-5 instead of 0-100.
The project leader surveyed cardiac-surgical patients pre-intervention to gather baseline
data and averaged the scores. Post-intervention, the project leader would give a cardiac-surgical
patient a placard and explain the project, and survey them the next day using the RCSQ. The
scores were averaged pre and post intervention in an excel worksheet. Success was to be
determined by higher scores and personal feedback from the patient.

Cost/Benefit Discussion
Implementing earplugs and eye-masks as a non-medical tool was shown to have the
added benefit of being cost-effective to implement (Tabas et al., 2019, Mahran et al., 2020,
Dubose & Hadi, 2016). On the unit where the project was implemented, ear plugs and eye masks
were already given out to every patient and kept in stock in the supply rooms. As such, there was
no further cost to the hospital to implement this project.
Since there was already the expectation for the patient to use these tools, giving the
patient a quick explanation of their benefit further does not add costs to the hospital. Every room
is even equipped with Amazon Alexa devices to play whatever music they want to go to sleep.
As there is such a heavy focus on patient satisfaction at this hospital, the benefits of this project
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could be great. One of the chief complaints of the cardiac-surgical patients was a lack of sleep
during their post-operative period, and patient satisfaction scores would reflect this. If this
project is further implemented patient satisfaction scores could raise, further benefiting the
hospital.

Discussion of Results
This project was not statistically successful at this time. The average scores of the overall
sleep quality were the same pre and post intervention. However, there were some obstacles
during implementation. One significant unforeseen issue was a lack of cardiac-surgical patients
during the weeks of implementation. While normally there are 2-3 cardiac-surgical patients a
day, during this project there was only 2-3 cardiac-surgical patients a week. Pre-data took longer
than expected while waiting for more patients, and there was a week period where there were no
cardiac-surgical patients at all. Due to the small number size, there was less data pre and post
than expected.
Another obstacle was the unwillingness of patients to wear the earplugs and eye masks.
In fact, of all the patients that were interviewed, only one patient used the eye mask to sleep.
This has been shown to be an issue with these methods, as earplugs and eye masks were shown
to reduce long awakenings in the ICU, but a major limitation found was the willingness of
patients to use these devices (Demoule et al., 2017). However, this one patient rated his sleep as
“excellent” for all five questions. Although the benefits were explained to all the patients, they
cannot be forced to wear them.
While this project was not statistically successful, since the one patient that actually used
the interventions said that it improved his sleep, this project proved to have some success. If the
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other patients had used the interventions and said that the interventions did not affect their sleep
either way, that would have shown that the interventions were not useful. Unfortunately, as there
was not more data it was unable to be proven at this time.
Conclusions/Recommendations
Although this project was not statistically successful at this time, that does not mean it
would not be successful with a different project design. The next step for this project would be
implement again, but for all the patients on the unit instead of just cardiac-surgical patients. It
could include cardiac-surgical patients, but if there are not enough of them on the unit at the time
of implementation it would not benefit the project. The same methods of educating the patient and
the nurses will be used, but instead of a pre-post design on different patients a true experiment
should be created.
Randomization would not be possible in this setting, so a quasi-experimental study
design would be sufficient. To do so the unit should be split in half, with half of the patients
receiving standard care and the other half wearing the eye masks and ear plugs. The next
morning the patients will be surveyed using the RCSQ to evaluate their sleep, with scores
averaged between the two groups.
To overcome the unwillingness to use the sleep aids, the patient will give informed
consent to the use of the ear plugs and eye masks to ensure viability of the data. By redoing the
project in this manner, it will create a more accurate depiction of how the sleep bundle affected
sleep in a positive or negative way. This was an easy, cost-effective project that did not take any
extra time for the nurses or patients and has no side effects. Because of this, a design revision
would be the most beneficial at this time.
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Synthesis Table
Evidence Synthesis Table
Studies
A

B

Design
Crossover
randomized
controlled trial
Single-center
randomized
controlled trial

C

D

Sample
N=68

N=64

H

-EP and EM
-CM

Improved sleep quality

-EP and EM
EM and EP reduce long awakenings when tolerated

Randomized
controlled trial
Randomized
controlled trial

N=66
N=171

Cohort study

G

Outcome

N=45

E

F

Intervention

Quasi-experimental
study with a Pretest and post-test
design
Systematic review

N=135

-EP and EM
-CM
-EP and EM

EM, EP, and CM useful in promoting sleep

EM and EP improved sleep quality and contributed to
reductions in pain
-EP and EM, N & EM and EP with N & L was effective in reducing sleep
L Reduction
deprivation and delirium
-EP and EM, QT
EM and EP improve the quality of sleep

N=2908

-NPM, MM, N &
L reduction
-EP and EM, CM

N & L were the two main disturbances of sleep

Observational preN=300
NPM reduce perceptions of nighttime noise, and
post design
delirium
Legend: A = Chaudhary et al., 2020, B = Demoule et al., 2017, C = Hu et al., 2015, D = Mahran et al., 2020, E = Patel et al., 2014, F =
Tabas et al., 2019, G=Aparicio & Panin, 2020, H= Kamdar et al., 2013 define other terms used here EP=ear plugs, EM=eye mask,
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CM=calming music, N & L= noise and light, QT= quiet time protocol, NPM=Non-pharmacological methods, MM=Medical methods
(medication),

Outcomes Table: Effect of sleep promoting interventions on patients’ sleep
A♦ B♦ C♦ D♦ E
F
G♦
H
PSQ
↑
NE ↑
↑
↑
↑
↑
NE
IOD
NE NE NE NE ↓
NE NR
↓
SA
NE ↓
NE NE NE NE ↓
NE
NNL
NE NE NE NE NE NE ↓
↓
PP
Ne NE NE ↓
NE NE NR
NE
Legend: A = Chaudhary et al., 2020, B = Demoule et al., 2017, C = Hu et al., 2015, D = Mahran et al., 2020, E = Patel et al., 2014, F =
Tabas et al., 2019, G=Aparicio & Panin, 2020, H= Kamdar et al., 2013. PSQ=Perception of sleep quality, IOD=Incidence of delirium,
SA=Sleep awakenings, NNL=Nighttime noise and light disturbance, P=Pain perception, NE = not evaluated, NR = no results provided
* = statistically significant findings
♦ = higher level evidence
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Appendix B
Flowchart

Pre-data collection
3/2/22-3/13/22
Intervention

The project leader used the
RCSQ to assess sleep preintervention

3/13/22-3/20/22
-staff huddles to educate on project
-placards given to patients educating on
the interventions and benefits of using
them
-each nurse and PCA with cardiac surgical
patient to be educated on the rationale
of the project and interventions used

Post-data collection
3/20/22-4/3/22
Project
evaluation

The project leader used the
RCSQ to assess sleep post
intervention

4/3/224/10/22

Project Presentation
4/18/22
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Appendix C

Instrument and Results Table

Richards-Campbell Sleep Questionnaire

Returning to sleep: Last night
Sleep latency: Last night,
Awakenings: Last night, I was:
when I woke up or was
Sleep Depth: My sleep last the first time I got to sleep,
awake all night long-awake awakened, I: couldn't get back to
night was: None-Deep (0-5) I: Could not fall asleep-fell
very little (0-5)
sleep-got back to sleep
asleep immediately (0-5)
immediately (0-5)

RCSQ Average Scores
4.5
4
3.5
3
2.5
2
1.5
1
0.5
0
Sleep depth

Sleep latency

Awakenings

Pre-intervention

Returning to
sleep

Post-intervention

Overall sleep
quality

Sleep quality: I would
describe my sleep last
night as: bad night's sleepgreat night's sleep (0-5)
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Appendix D
Intervention Tools

Placard given to the nursing staff:
Non-pharmacological sleep interventions can: reduce delirium, improve sleep quality and patient
satisfaction, and even cause reductions in perceived pain in cardiac surgical patients (Mahran et al, 2020).
What non-pharmacological methods do we have available?

❖
❖
❖
❖

Earplugs (in either the supply room or already available from EVS)
Eye masks (already in the room from EVS)
Clustering care as much as possible
Reduction of noise and light as much as possible

A sleeping patient is a happy patient!

Placard given to the patients:

Did you know?
Did you know that simple non-medical tools can help achieve your optimal
recovery post-op? Wearing ear plugs and eye masks at night have been
shown to help reduce potential post-op delirium, improve your sleep quality,
and even reduce your pain levels. If you do not have ear plugs and an eye
mask available, please ask your nurse or PCA.
Sweet dreams!

